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Flux-lock Type SFCL According to Variations of Turn Number’'s Ratio
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Abstract: In this paper, we investigated the fault current limiting and the load voltage sag suppressing
characteristics of the flux-lock type SFCL, designed with the additive polarity winding, according to the
variations of turn number’'s ratio and the comparative analysis between the resistive type and the
flux-lock type SFCLs were performed as well. From the analysis for the short-circuit tests, the flux—lock
type SFCL designed with the larger turn number’s ratio was shown to perform more effective fault
current limiting and load voltage sag suppressing operations compared to the flux—lock type SFCL
designed with the lower turn number’'s ratio through the fast quench occurrence of the high-Tc
superconducting (HTSC) element comprising the flux-lock type SFCL. In addition, the recovery time of
the flux-lock type SFCL after the fault removed could be confirmed to be shorter in case of the
flux—lock type SFCL designed with the lower turn number ratio.

Keywords: Flux-lock type superconducting fault current limiter (SFCL), Fault current, Voltage sag
suppressing operation, Additive polarity winding, Recovery time.
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Table 1. Specification of experimental circuit including a 600 50
flux-lock type SFCL.
Component Parameter Value Unit
400 - o
Power Power Resistor Rs 1.2 Q 03
3
Resistor Ri, R; 0.108 Q =
Line =
Inductance Li, L 2.655 mH 200 r
Load Resistor 1 Rui 51.5 Q Ve VRu v,
Load - 2 & L 50
Load Resistor 2 Re | 103, 309, 51.5| Q v ﬂj A
Flux-lock Turn Number of s g \/ U U U U
STy Two Coils No/N; 0.25, 0.5 o
Type SFCL| ¢ qditive winding) =
Resitive [ fault period
,}5 1 lgL Critical Current Ic 19 A -200 \ T -100
yp 200 250 300 350 400
Time (ms)
) 600 50
Rs | |
B B |®)
1 | L
SL SFCL 400 L o
-1 \ SL E
R R, A AAAAAAL E
] I 1 -
/ FCL $
(LJ Es L, L, 200 - L

fLAAAAA
YYVYY

—— fault period ——

Voltage (V)

|?I_1

. : : ; ; . . 100
200 250 300 350 400
Time (ms)

Fig. 2. Experimental circuit with fault and sound lines.
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Fig. 4. Quench time variations of the resistive type and
the flux-lock type SFCLs according to load resistance
connected with the sound line.
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Fig. 5. Variation of peak values of fault current during
the fault period in both cases of the resistive type and
the flux-lock type SFCLs.
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Fig. 6. Variation of load voltage of the sound line during
the fault period in both the cases of the resistive type
and the flux-lock type SFCLs, (a) Rip= 10.3 [Q], (b) Ris
= 515 [Q].
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Fig. 7. Variation of voltage across HTSC element during

the fault period, (a) resistive type SFCL, (b) flux-lock

type SFCL.
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Fig. 8. Recovery characteristics of the resistive type and
the flux-lock type SFCL according to turn’s ratio.
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Fig. 9. Power consumption of the HTSC element according
to the variation of load resistance of a sound line.
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